Searcning PAJ i/^ *x — ^ 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Pub!ication number : 08-1 11166 

(43)Date of publication of application : 30.04.1996 



1 .... 

(51)IntCI. 




HOIJ 1/30 
HOIJ 21/06 
H01J 31/12 
HOIJ 31/15 




l. 

(21)Application number 


06-246004 


(71)Applicant 


MATSUSHITA ELECTRON CORP 


(22)Date of filing : 


12.10.1994 


(72)Inventor : 


SHIMADA YASUHIRO 








NASU TORU 








INOUE ATSUO 








ARITA KOJI 








MATSUDA AKIHIRO 



(54) ELECTRON PULSE EMITTING DEVICE AND DISPLAY DEVICE 
(57)Abstract 

PURPOSE: To obtain pulsatively high electron emitting current 
density under low operating voltage by forming a second electrode 
on a first electrode through a ferroelectric substance film, and 
opposing a third electrode to the second electrode through a space. 



CONSTITUTION: A first electrode 2 is formed on a silicon board 1 f 
and a second electrode 4 is formed on the electrode 2 through a 
ferroelectric substance film 3. A third electrode 5 opposed to the 
electrode 4 through a space is formed on the electrode 4. Here, a 
positive pulse is impressed on the electrode 2 between the 
electrode 2 and the electrode 4, and since a device is composed of 
the electrode 2, the ferroelectric substance film 3 and the electrode 
4 and charging is performed, an electron is accumulated to the 
electrodes 2 and 4. When a negative pulse is impressed on the 
electrode 2 between the electrode 2 and the electrode 4, 
polarization of the ferroelectric substance film 3 is reversed, and 
the electron is emitted toward the electrode 5 from the electrode 4 
by a DC bias 6. An electron 28 restricted by a defect level of the 
ferroelectric substance film 3 is accelerated by an electric field 
imposed on the ferroelectric substance film 3-, and jumps out to a 
vacuum level 24 while hopping between defect levels. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Electronic pulse release installation which consists of the 2nd electrode formed without 
contacting said 1st electrode on a support substrate, the 1st electrode formed on said support substrate, 
the ferroelectric film formed on said 1 st electrode, and said ferroelectric film, and said 2nd electrode and 
the 3rd electrode which counters through space. 

[Claim 2] Electronic pulse release installation according to claim 1 which a support substrate is a semi- 
conductor substrate of a conductivity type on the other hand, and is the diffusion layer of the another 
side conductivity type with which the 1st electrode was formed on said semi-conductor substrate. 
[Claim 3] The ferroelectric film formed on two or more 1st electrodes and said 1st electrode on the 1 
principal plane, Two or more 2nd electrodes formed without contacting said 1st electrode on said 
ferroelectric film, The display which the support substrate equipped with the insulating layer which has 
opening, and the transparence substrate with which the transparence conductive layer and the fluorescent 
substance layer were formed in order counter the intersection of said 1st electrode and 2nd electrode, 
and are held through space at it, and it comes to close by the periphery. 

[Claim 4] The display according to claim 3 which a support substrate is a semi-conductor substrate of a 
conductivity type on the other hand, and is the diffusion layer of the another side conductivity type with 
which the 1st electrode was formed on said semi-conductor substrate. 

[Claim 5] The display according to claim 4 which prepared the actuation circuit for supplying an 
electrical signal to two or more the 1st electrode and two or more 2nd electrodes on the support 
substrate. 

[Claim 6] The intersection of two or more 1st electrodes and two or more 2nd electrodes is a display 
half-pitch gap ****** claims 3 and 4 or given in five in a line or trains. 

[Claim 7] The display according to claim 3, 4, 5, or 6 with which two or more kinds of fluorescent 
substances are independently applied in the shape of a matrix on the transparence substrate 
corresponding to the intersection of two or more 1st electrodes and two or more 2nd electrodes. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the electronic pulse release installation using one 
electrode surface of the capacity equipment which makes the dielectric film which has the ferroelectric 
film or a high dielectric constant a capacity insulator layer as a cold cathode electron emission side, and 
the display using the electronic pulse release installation. 
[0002] 

[Description of the Prior Art] the passing speed of the electron" in a solid-state component ~ at most - it 
is about [ of the velocity of light ] 1/1000, and there is a limitation in the working speed of a solid-state 
component. Moreover, the property of these solid-state components has the fault that it is tended to 
influence a radiation and a temperature change. In order to conquer these faults that a solid-state 
component has in recent years, ultra-fine processing technology is used and the attempt which makes the 
minute thermionic tube in a solid-state, and is crowded is made actively. 

[0003] Although the cold cathode of various configurations is used for these minute thermionic tubes, 
since a needlelike electrode can obtain easily a two or more 1000 A/cm high emission-electron 
consistency also in it, it inquires widely. Moreover, the flat-surface cathode structure where the tunnel 
effect in avalanche breakdown, and the insulator layer or the Schottky barrier in a semi-conductor was 
used is also studied. 

[0004] Hereafter, an example of electronic pulse release installation which has the conventional flat- 
surface cathode structure is explained. Drawing 6 is the important section sectional view of the 
conventional electronic pulse release installation. 

[0005] As shown in drawing 6 , the conventional electronic pulse release installation sandwiched the 
ferroelectric film 3 with the 1st electrode 2 and 2nd electrode 4, and provides opening 4a for exposing 
the front face of the ferroelectric film 3 to the 2nd electrode 4. In such a configuration, by reversing 
polarization of the ferroelectric film 3 rapidly with the pulse voltage from the alternating current pulse 
power source 7, the approach to which the electron restrained with the polarization charge of the front 
face of the ferroelectric film 3 is made to emit in pulse is tried, and two or more 1 A/cm current density 
has been obtained (example: Appl.Phys.Lett. besides H.Gundl, Vol.54, pp.2071, 1989). 
[0006] 

[Problem(s) to be Solved by the Invention] However, with the above-mentioned conventional needlelike 
electrode structure, in order that a current might concentrate on the tip section of cathode, the tip section 
evaporated and the emission current property changed with time, and also it had technical problems, like 
an emission current property becomes instability by the adsorption and desorption of the gas to the tip 
section. 

[0007] On the other hand, with the flat-surface cathode structure where avalanche breakdown and the 
tunnel effect were used, since electron emission took high electric field, it had the technical problem that 
operating voltage became high. Furthermore, since many of minute thermionic tubes using such cold 
cathode operated in direct current, it had the technical problem that an emission-electron current was 
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saturated according to the space-charge-limitation effectiveness. 

[0008] This space-charge-limitation effectiveness is avoidable by making an electron emit to space in 
pulse, if only a momentary current value is made an issue of. for example, the electron emission from 
the ferroelectric front face using polarization reversal of a ferroelectric — the example — it is (example: 
Appl.Phys.Lett. besides H.Gundl, Vol.54, pp.2071, 1989, and JP,5-325777,A) - the amount of the 
electron emitted here - at most - since it is only the amount of charges combined with the polarization 
charge of the ferroelectric film, high emission-electron current density cannot be desired. Moreover, 
since an electron emission side was a ferroelectric front face, the technical problem that the electron 
emission characteristic by the adsorption and desorption of gas became instability occurred. 
[0009] In order to solve this technical problem, by the electric field which impressed the ferroelectric 
front face between the trigger plates separated through a bonnet, and this metal electrode and insulator 
layer with the metal electrode, artificers pulled out the electron from the metal electrode and attained 
stabilization of the electron emission characteristic (refer to JP,6-259304,A). However, with this 
structure, although the electron emission characteristic has been improved compared with the 
conventional structure, the new technical problem that the circuit for driving this equipment became 
complicated in addition to whose isolation voltage of the insulator layer between a metal electrode and a 
trigger plate having to be high arose. 

[0010] This invention solves the above-mentioned conventional technical problem, does not have the 
space-charge-limitation effectiveness, and aims at offering the electronic pulse release installation and 
the display which can obtain high electron emission current density in pulse with low operating voltage, 
and have flat-surface cathode structure with little property fluctuation and property degradation. 
[0011] 

[Means for Solving the Problem] In order to attain this object, the electronic pulse release installation of 
this invention has the configuration which consists of the 2nd electrode formed without contacting the 
1st electrode on a support substrate, the 1st electrode formed on the support substrate, the ferroelectric 
film formed on the 1st electrode, and the ferroelectric film, and the 2nd electrode and the 3rd electrode, 
which counters through space. 

[0012] Moreover, the ferroelectric film with which the display of this invention was formed on two or 
more 1st electrodes and the 1st electrode on the 1 principal plane, Two or more 2nd electrodes formed 
without contacting the 1st electrode on the ferroelectric film, It has the configuration which the support 
substrate equipped with the insulating layer which has opening, and the transparence substrate with 
which the transparence conductive layer and the fluorescent substance layer were formed in order 
counter the intersection of the 1st electrode and the 2nd electrode, and are held through space at it, and it 
comes to close by the periphery. 
[0013] 

[Function] Since the electron which was restrained as electronic pulse release installation by the above 
configuration at the interface state density of the 2nd electrode and the ferroelectric film in addition to 
the electron accumulated in the 2nd electrode as capacity coupling, and the electron restrained by the 
defective level in the ferroelectric film can be used as emission electron, an emission current consistency 
can be made high. 

[0014] In addition, since the emission electron can be presented even with the electron by which used 
the support substrate as the n-type-semiconductor substrate, and diffusion impregnation was carried out 
from the pn junction section by constituting the 1st electrode from a p mold diffusion layer, an emission 
current consistency becomes high further. 

[0015] Moreover, if thickness of the ferroelectric film is set to about 200nm, it will become possible to 
reverse polarization by the about [ **5V ] low battery, and the electron emission in a low battery will 
become possible. Furthermore, since an electron emission side is the planar structure covered with the 
2nd electrode, the electronic pulse release installation which there is no concentration of the emission 
current and cannot be easily influenced of the adsorption and desorption of gas is realizable. 
Furthermore, since the actuation should just impress an alternating current pulse voltage between the 1st 
electrode and the 2nd electrode, circuitry required for actuation is also simplified. 
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[0016] Moreover, the thin display in which low-battery actuation is possible is realizable by forming a 
transparence conductive layer as the 3rd electrode of the above-mentioned electronic pulse release 
installation, and using the transparence substrate which carried out the laminating of the fluorescent 
substance layer on it. 
[0017] 

[Example] The electronic pulse release installation in one example of this invention is explained below, 
referring to a drawing. 

[0018] Drawing 1 is the sectional view of the electronic pulse release installation in the 1st example of 
this invention. In drawing 1 , the 1st electrode with which support substrates, such as a silicon substrate 
or a glass substrate, and 2 consist of platinum film in 1, the ferroelectric film with a thickness of 200nm 
with which 3 consists of a lead titanate zirconium, the 2nd electrode with a thickness of lOnm with 
which 4 consists of platinum film, and 5 are the 3rd electrode which consists of aluminum, and the 2nd 
electrode 4 and 3rd electrode 5 are separated about 1mm. 6 is direct-current bias power supply, 7 is an 
alternating current pulse power source, and a part of actuation circuit for operating electronic pulse 
release installation, respectively is constituted. 

[0019] About the electronic pulse release installation constituted as mentioned above, the actuation is 
explained below. A forward pulse is first impressed to the 1st electrode 2 between the 1st electrode 2 
and the 2nd electrode 4, and the capacitor which consists of the 1st electrode 2, ferroelectric film 3, and 
the 2nd electrode 4 is charged. At this time, an electron is accumulated in the 2nd electrode 4. Next, if a 
negative pulse is impressed to the 1st electrode between the 1st electrode 2 and the 2nd electrode 4, 
polarization of the ferroelectric film 3 will be reversed and an electron will be emitted by the direct- 
current bias 6 towards the 3rd electrode 5 from the 2nd electrode 4. 

[0020] The above-mentioned actuation is further explained using an electronic energy band Fig. An 
electronic energy band Fig. when drawing 2 (a) impresses the pulse voltage which is forward to the 2nd 
electrode to the 1st electrode, and drawing 2 (b) are the electronic energy band Figs, when impressing 
the pulse voltage which is negative to the 2nd electrode to the 1st electrode. In these drawings the 
electronic energy band of the 1st electrode 2 and 22 21 The electronic energy band of the ferroelectric 
film 3, The electron with which in 23 vacuum level and 25 were made into Fermi level, and the 
electronic energy band of the 2nd electrode 4 and 24 made capacity coupling of 26 to the 2nd electrode 
4, the electron with which 27 was restrained by the interface state density of the interface of the 2nd 
electrode 4 and the ferroelectric film 3, and 28 are the electrons restrained by the defective level of the 
ferroelectric film 3. Only paying attention to an electron, it explains as a simple substance of a charge 
below. 

[0021] As shown in drawing 2 (a), when a forward pulse is impressed to the 1st electrode between the 
1st electrode 2 and the 2nd electrode 4, the electron 28 with which the electron 27 with which the 
electron 26 which carried out capacity coupling was restrained by the interface of the 2nd electrode 4 
and the ferroelectric film 3 at interface state density was restrained by defective level in the ferroelectric 
film 3 is accumulated in the 2nd electrode 4, respectively. Next, it jumps out to the vacuum level 24 by 
the electric field by the polarization charge which polarization of the ferroelectric film 3 reversed when 
the negative pulse was impressed to the 1 st electrode 2 between the 1 st electrode 2 and the 2nd electrode 
4, as shown in drawing 2 (b), and the electron 27 restrained by interface state density reversed. While 
the electric field concerning the ferroelectric film 3 accelerate and the electron 28 furthermore restrained 
by the defective level of the ferroelectric film 3 carries out the hopping of between defective level, it 
jumps out to the vacuum level 24. 

[0022] Next, the electronic pulse release installation in the 2nd example of this invention is explained, 
referring to a drawing. 

[0023] Drawing 3 is the sectional view of this electronic pulse release installation. In drawing 3 , the 2nd 
electrode 34 and 3rd electrode 35 are separated about 1mm, the 1st electrode with which n mold silicon 
substrate and 32 consist of a p mold diffiision layer in 31, the ferroelectric film with a thickness of 
200nm with which 33 consists of a lead titanate zirconium, the 2nd electrode with a thickness of lOnm 
with which 34 consists of platinum film, and 35 are the 3rd electrode which consists of aluminum, and 
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37 is [ 36 is direct-current bias power supply, and ] an alternating current pulse power source. The 1st 
electrode 32 forms pn junction between n mold silicon substrates 31 . The alternating current pulse 
power source 37 is electrically connected to the 1st electrode 32, and, as for the electrical potential 
difference built between the 1st electrode 32 and the 2nd electrode 34, and the electrical potential 
difference built between the 1st electrode 32 and n mold silicon substrate 31, the polarity has become 
reverse. 

[0024] About the 2nd example constituted as mentioned above, the actuation is explained below. 
[0025] Drawing 4 (a) is an electronic energy band Fig. when direct-current bias power supply and an 
alternating current pulse power source are not connected, and the electronic energy band Fig. when 
drawing 4 (b) connecting direct-current bias power supply and the alternating current pulse power 
source 37, and impressing a forward pulse voltage to the 1st electrode 32 and drawing 4 (c) are the 
electronic energy band Figs, when impressing a negative pulse .voltage to the 1st electrode 32. In these 
drawings the electronic energy band of pn junction and 42 41 The electronic energy band of the 
ferroelectric film, 43 vacuum level and 45 for the electronic energy band of the 2nd electrode 34, and 44 
Fermi level, The electron which carried out capacity coupling of 46 to the 2nd electrode 34, the electron 
with which 47 was restrained by the interface state density of the interface of the 2nd electrode 34 and 
the ferroelectric film 33, the electron with which 48 was restrained by the defective level in the 
ferroelectric film 33, and 49 are the electrons poured into the 1st electrode 32 from n mold silicon 
substrate 3 1 . 

[0026] If direct-current bias voltage is impressed and a forward pulse voltage is impressed to the 1st 
electrode 32 here, as shown in drawing 2 (a) The electron 47 with which the electron 46 which carried 
out capacity coupling to the 2nd electrode 34 was restrained by the interface of the 2nd electrode 34 and 
the ferroelectric film 33 at interface state density Since the electron 48 restrained by defective level is 
accumulated into the ferroelectric film 33, respectively and also the pn junction section serves as a 
forward bias Diffusion impregnation of the electron 49 is carried out from n mold silicon substrate 31 at 
the 1st electrode 32, and these parts serve as the electron 47 restrained by the interface state density of 
the interface of the ferroelectric film 33 and the 1st electrode 32. 

[0027] Next, if a negative pulse is impressed to the 1st electrode 32, it will jump out to the vacuum level 
44 by the electric field by the polarization charge which polarization of the ferroelectric film 33 reversed 
as shown in drawing 4 (c), and the electron 47 restrained by interface state density reversed. While the 
electric field concerning the ferroelectric film 33 accelerate and the electron 48 furthermore restrained 
by the defective level of the ferroelectric film 33 carries out the hopping of between defective level, it 
jumps out to the vacuum level 44. In addition, electric field will accelerate and the electron 47 restrained 
by the interface state density between the 1st electrode 32 and the ferroelectric film 33 will also be 
emitted to the vacuum level 44. 

[0028] in addition — although n mold silicon substrate was used as a substrate in this example and the 
case where pn junction was used was explained, using p mold diffusion layer as the 1st electrode — a p 
type silicon substrate — n mold — a well — forming — the n mold — even if it forms p mold diffusion 
layer in a well and uses as the 1st electrode, the same electron emission equipment can be constituted. 
Moreover, as long as it does not use pn junction, n mold diffusion layer may be formed in a p type 
silicon substrate, and this n mold diffusion layer may be used as the 1 st electrode. 

[0029] Next, the display in one example of this invention is explained, referring to a drawing. Drawin g 5 
is the solid sectional view of this display. The 1 st electrode with which n mold silicon substrate and 52 
consist of a p mold diffusion layer in drawing 5 in 51, The 2nd electrode which consists of formed 
platinum film as ferroelectric film, such as PZT, and 53 cross at right angles and the 1st electrode 52 and 
54 cross at right angles, As for a transparence substrate and 60, the insulating layer which 55 becomes 
from silicon oxide etc., opening which prepared 56 in the insulating layer 55, the 3rd electrode with 
which a fluorescent substance layer and 58 consist of a transparence conductive layer in 57, and 59 are 
[ direct-current bias power supply and 61 ] alternating current pulse power sources. In addition, although 
the 1st electrode 52 and 2nd electrode 54 were omitted in the drawing, they shall be connected to the 
alternating current pulse power source 61 through a switch, respectively. Thus, this example prepares 
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much electron emission sections on n mold silicon substrate 51, installs the transparence substrate 59 
which countered this n mold silicon substrate 51, and formed the fluorescent substance layer 57 and the 
transparence conductive layer 58, and constitutes a display by carrying out the vacuum lock around each 
substrate. 

[0030] That is, the 1st electrode 52 of a large number arranged on n mold silicon substrate 51 at parallel 
and the 2nd electrode 54 of a large number arranged through the ferroelectric film 53 at parallel are 
arranged mutually at the right angle. Many 2nd electrode 54 of each other is electrically insulated by the 
insulating layer 55 which consists of silicon oxide equipped with the opening 56 for emitting an electron 
into a vacuum. The termination of the 1st electrode 52 and the 2nd electrode 54 is connected to the 
alternating current pulse power source 61 through the switch (not shown), respectively. The 3rd 
electrode 58 which, on the other hand, captures the emission electron in which bias was carried out by 
the direct-current bias power supply 60 to the alternating current pulse power source 61 is the 
transparence conductive layer formed on the transparence substrate 59 which separates space and 
counters with an electron emission side from opening 56, for example, indium tin oxide (ITO) etc. is 
used. Furthermore, in this example, the fluorescent substance 57 is applied on the field of the 
transparence conductive layer 58 which is an electronic attainment side. In addition, a silicon substrate 
51 and the transparence substrate 59 can hold both spacing to homogeneity by forming and piling up a 
spacer on an insulating layer 55. 

[0031] About the display constituted as mentioned above, the actuation is explained below. First, 
although the charge-and-discharge actuation to the capacitor which consists of the 1st electrode 52, 
ferroelectric film 53, and the 2nd electrode 54 according to the alternating current pulse power source 61 
is the same as the electronic pulse release installation shown in drawing 3 , the location where an 
electron is emitted becomes a point on the grid chosen by combining the switching condition of the 
switch (not shown) connected to each of the 1st electrode 52 and the 2nd electrode 54. Thus, since the 
fluorescent substance 57 is applied on the field of the 3rd electrode 58 in this example, the accelerated 
electron collides with a fluorescent substance 57, and makes this emit light, although it is accelerated by 
the electric field by the direct-current bias power supply 60 and the electron emitted from the opening 56 
of the lattice point of the selected arbitration reaches the 3rd electrode 58. That is, since the location of 
the arbitration of the inner surface of the transparence substrate 59 can be chosen and can be made to 
emit light, it can use as a flat-surface image display device. 

[0032] Although the display in the above-mentioned example explained the example using p mold 
diffusion layer formed in n mold silicon substrate 51 as the 1st electrode 52, this is the example which 
gathered effectiveness using pn junction, and if a diffusion layer is only used as wiring, it does not need 
to adhere to a conductivity type. Moreover, the same display can be constituted even if it forms the 1st 
two or more electrodes with a conductive ingredient on an insulating substrate rather than using a semi- 
conductor substrate as a substrate, covers this 1st electrode and it forms the ferroelectric film, and it 
forms the 2nd electrode on this ferroelectric film, as it intersects perpendicularly with the 1st electrode. 
[0033] Moreover, although the example which used the platinum film as the 2nd electrode 54 was 
explained, the display equipped with electronic pulse release installation with still higher electron 
emission effectiveness can consist of displays in the above-mentioned example by applying ingredients 
with high electron emission effectiveness, such as a magnesium oxide (MgO) and caesium (Cs), to the 
front face of the metal of low resistance besides the platinum film, using the low metal of a work 
function. 

[0034] Moreover, it may face colorizing a display, and the fluorescent substance film in which different 
coloring on the transparence substrate 59 corresponding to the intersection of the 1st electrode 52 and 
the 2nd electrode 54 is shown may be formed, and the thing of white luminescence may be chosen as 
fluorescent substance film 57, and a mosaic-like light filter may be put on the transparence substrate 59. 
At this time, if it is made for the intersection of the 1st electrode 52 and the 2nd electrode 54 to shift a 
half-pitch every mutually in lines or trains, skillful color specification will be made possible. 
[0035] In addition, when a silicon single crystal substrate is used as a substrate, while being able to carry 
out electrode formation using the manufacture approach of the usual semiconductor device, the actuation 
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circuit of high performance can be formed around a display, and the display of small and high 
performance can be constituted. 

[0036] Moreover, although the engine performance is somewhat inferior compared with the case where 
a silicon single crystal substrate is used when what formed the polycrystalline silicon film or the 
amorphous silicon film on the transparence substrate as a substrate is used, the display of a big screen 
can be constituted. 
[0037] 

[Effect of the Invention] The 1st electrode with which this invention was formed on the support 
substrate, and the ferroelectric film formed on the 1st electrode, The 2nd electrode formed without 
contacting the 1st electrode on the ferroelectric film, By consisting of the 2nd electrode and the 3rd 
electrode which counters through space, and making the electron accumulated in the electrode as 
capacity coupling, the electron restrained by the interface state density of an electrode and the 
ferroelectric film, and the electron restrained by the defective level in the ferroelectric film emit 
Electronic pulse release installation with a high emission current consistency is realizable by the low 
battery. For example, if the ferroelectric film is made into the thickness of about 200nm, by the about 
[ **5V ] low battery, it is possible to reverse polarization of a ferroelectric and low-battery actuation can 
be carried out. 

[0038] Moreover, sequential formation of the ferroelectric film and the 2nd electrode is carried out for p 
mold diffusion layer on it as the 1st electrode, using n mold silicon substrate as a substrate, and since the 
electron further poured in from the pn junction section by installing the 3rd electrode on these can also 
be used as emission electron, an emission current consistency can be further made high. 
[0039] Moreover, an electron emission side is the planar structure of a metal or an oxide, and does not 
have concentration of the emission current, and electronic pulse release installation which cannot be 
easily influenced of the adsorption and desorption of gas can be realized. 

[0040] Furthermore, since the fluorescent substance film is excited with the electron emitted by applying 
the above-mentioned electronic pulse release installation, and applying the fluorescent substance film on 
the 3rd electrode and light is emitted, a very thin display is realizable. 

,[0041] Moreover, using a single crystal silicon substrate as a substrate of a display, an actuation circuit 
can be formed in the periphery of a display in one, and the number of input terminals and the external 
circuit of a display can be simplified. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view of the electronic pulse release installation in the 1 st example of this 
invention 

[Drawing 2] (a) is an electronic energy band Fig. when impressing the pulse voltage which is forward to 
the 2nd electrode to the 1st electrode in this electronic pulse release installation, 
(b) is an electronic energy band Fig. when impressing the pulse voltage which is negative to the 2nd 
electrode to the 1st electrode in this electronic pulse release installation. 

[Drawing 3] The sectional view of the electronic pulse release installation in the 2nd example of this 
invention 

[Drawing 4] (a) is an electronic energy band Fig. when direct-current bias voltage and a pulse voltage 
are not impressed in this electronic pulse release installation. 

(b) is an electronic energy band Fig. when impressing direct-current bias voltage and impressing a 
forward pulse voltage to p mold diffusion layer in this electronic pulse release installation. 

(c) is an electronic energy band Fig. when impressing direct-current bias voltage and impressing a 
negative pulse voltage to p mold diffusion layer in this electronic pulse release installation. 
[Drawing 5] The solid sectional view of the display in one example of this invention 
[Drawing 6] The important section sectional view of the conventional electronic pulse release 
installation 

[Description of Notations] 

1 Support Substrate 

2 1st Electrode 

3 Ferroelectric Film 

4 2nd Electrode 

5 3rd Electrode 
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DRAWINGS 



[Drawing 1 ] 
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